
Is Woody Residue Part of Your 
Plan for Sustainable Forestry? 

By DEBORAH PAGE-DUMROESE 

The answer to the 
title question 
should be "yes"! 

Currently, there is 
a lot of chatter about 
sustainable forestry 
and alternative fuels, 
including conversion of wood to 
bioenergy. At first glance it may seem 
like there is a conflict- how can 
removal of woody biomass be sus
tainable? Whether you are a small 
woodlot owner doing sustainable 
harvesting, looking for rotational for
est products, chasing bioenergy prod
ucts, or looking to use forest "waste" 
left from thinning or harvesting, one 
question I am repeatedly asked is: 
"How much woody material should I 
leave on my forest site?" 

First, let's look at the role of 
woody residues in forested ecosys
tems. Woody material basically 
comes in two forms: coarse woody 
residue (>7 inches in diameter) and 
all the smaller materials (fine woody 
residue). Understanding the ecologi
cal role of each component can help 
you form Best Management Practices 
(BMPs) for your particular site(s) 
and understand not only how much 
woody residue to leave, but why. 

Coarse woody residues. Coarse 
woody residue is defined as wood 
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greater than seven inches in diameter 
and is usually laying on the soil sur
face. Coarse wood can be added to a 
site during logging or when a snag 
falls. 

Ecologically, coarse woody residues 
function as habitat for a variety of 
organisms, including fungi , mosses, 
liverworts, insects, amphibians, rep
tiles, small mammals and regenerating 
plants. In cool climates, downed logs 
act as nurse logs for seed germination 
and establishment, and their absence 
could significantly alter natural regen
eration patterns. Birds forage, nest and 
hunt in and on dead wood. Coarse 
wood affects ponding, sediment trap
ping and aeration in streams. In addi
tion, coarse wood can alter site water 
balance and water quality, both 
through storage and release of water, 
and by reducing nmoff and erosion. 
Coarse woody residue is commonly 
used during harvest operations to pro
tect wet soil areas from compaction 
and rutting, and is used post-harvest 
to help limit runoff and erosion from 
skid trails and forest roads. Coarse 
wood amounts on any given site are 
naturally regulated by local climatic 
regimes, which determine decomposi
tion rates. As woody debris decays, it 
eventually forms soil wood (covered by 
mineral soil and forest floor material), 
where it helps to improve cycling and 
increases water holding capacity. This 
slow incorporation of woody material 
into the mineral soil may improve soil 
properties over the long term and 
influence tree growth over time. 
However, many sites in the western 
U.S. have a short fire return interval 
that can consume a portion of the 
coarse woody debris along with other 
surface fuels, and therefore you may 
need to adjust the amount of residues 
left based on recent fire activity. 

Fine woody residues. Fine woody 
residues are usually defined as that 

Large woody material can hold moisture 
long into the growing season alld may 
provide roots with an additional source of 
water to extend their growing seasoll. 

portion of harvest residue that is less 
than seven inches in diameter and 
often is less than three inches in 
diameter. Ecologically, it adds soil 
cover that can reduce soil erosion, 
moderate soil temperatures, and on 
some sites it may increase soil nutri
ents. However, there are few long
term studies on the role of fine 
woody residues and their importance 
in a variety of forest types and soils. 
The scattered results that are pub
lished indicate that in general, inten
sive harvesting and removal of small 
diameter residues do not universally 
reduce site productivity. However, on 
some sites, repeated harvest cycles 
that remove all of the fine woody 
residues can cause substantial growth 
declines if not mitigated. 

On some Pacific Northwest forest 
sites, nitrogen (N) is limiting, but · 
often have an adequate supply of 
other nutrients so that even repeated 
intensive removals of fine woody 
residues will not induce nutrient defi
ciencies. Therefore, in dry or cold 
forests where N cycling is slow due to 
climate, N losses in harvested materi
als may substantially reduce produc
tivity by lowering decomposition and 
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N mineralization rates. In addition, 
for sites with little slope and little 
compaction concern there will likely 
be sufficient woody biomass on the 
soil surface to mitigate erosion and 
compaction concerns. This general 
lack of site-specific information is a 
topic for continued research to iden
tify particular forest and soil types 
where potential nutrient deficiencies 
may be exacerbated by biomass har
vesting or how forest residues might 
influence local site productivity. 

Strategies to help offset biomass 
use or nutrient losses should also be 
developed on a site-specific basis. For 
instance, fertilization is a common 
treatment used primarily to increase 
forest growth, but can also be used to 
mitigate nutrient removals from bio
mass harvesting. Based on the ecolog
ical- and productivity-related roles of 
woody residues and the constraint 
that some forest landowners may not 
want or be able to fertilize to lessen 
potential productivity losses from bio
mass removals, some level of woody 
material (large and small) should be 
retained to protect these functions. 

Large material can remain 011 the soil slltface for decades, depending 011 local climatic 
regimes. 

"How much should I leave?" One 
good rule of thumb is to retain the 
same amount of coarse and fine 
woody residue that is there pre-har
vest. However, because dead wood is 
important for many ecological func
tions and the amounts of residue 
needed to perform these functions 

varies widely across climatic, geologic 
and vegetation gradients, a single 
retention percentage or amount 
should not be used as an actual 
guideline; actual retention guidelines 
should be developed at the local level. 
It is relatively easy to determine how 
much coarse and fine woody residues 
are present on the soil surface before 
harvesting. If a site has been heavily 
impacted or is not subject to a short 
fire-return interval, than leaving addi
tional material behind could help 
improve long-term soil quality. 

Best Management Practices. There 
are numerous reasons to develop 
BMPs for site-specific land manage
ment objectives, but the bottom line 
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still comes down to "How much 
should I leave?" Opportunities for 
BMPs are mostly common sense: 
limit logging when the soil is wet, 
match equipment to the site, use win
ter logging to minimize ground dis
turbances, leave the stumps in place, 
and don't create large slash piles for 
burning. Minimizing the size of slash 
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piles to <15 percent of the 
total land area harvested will 
also help keep soil impacts 
confined. Long-term research 
indicates that the key to sus
tainable forestry is to keep the 
surface organic horizons 
(fresh and decaying organic 
matter) intact so you can 
maintain nutrient cycling and 
moisture retention, and pre
vent erosion. 

Leaving coarse woody 
residues will likely not 
increase tree growth per se 
and fine woody residue 

Olle of the key ecological fUllctiolls of coarse wood is that 
mallY roots alld fil1lgal hyphae grolV there. 

tected similarly. Minnesota 
suggests avoiding biomass har
vesting in areas with threat
ened, endangered or otherwise 
sensitive plant or animal habi
tats, from within riparian man
agement zones, on certain 
organic soils, and on shallow 
soils with aspen or hardwood 
cover types. In general, indica
tions are that retaining 30 per
cent of fme woody residues on 
slopes less than 30 percent and 
50 percent retention on steep 
slopes is a reasonable and con
servative estimate of the 

removals can be altered relatively eas
ily, so ecological, long-term forest 
sustainability and state forest prac
tices acts are probably the most 
important considerations for how 
much residue to leave behind. Several 
states have released guidelines that 
address the functions of both coarse 
and fine woody residues. Most of the 
guidelines were developed for general 
timberland conditions, with some 
additional restrictions for special 
areas such as critical plant or animal 
habitat, shallow soils or steep slopes. 

For example, Maine requires all 
coarse woody material existing prior 
to harvest to be retained after har
vest, and at least 20 percent of the 
finer-sized logging residues less than 
three inches in diameter should be 
retained. Minnesota requires 20 per
cent of the logging residues to be 
retained and scattered throughout the 
harvest tract. Pennsylvania's guide
lines call for 15-30 percent of the har
vestable biomass to be retained, while 
Missouri calls for 33 percent reten
tion. Sensitive sites and soils are pro-
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amount of material needed to maintain 
biodiversity, prevent erosion and com
paction, and build soil organic matter 
where possible. 

On many sites before harvest oper
ations begin, you can develop your 
own BMPs based on soil nutrient lev
els, depth of the mineral soil, amount 
of rocks, and local climatic regimes 
(rainy, cool, hot, dry, etc.). 

Ecologically, it is important to 
leave both coarse- and fine-woody 
residues after harvest operations, but 
you should understand why leaving 
this material on your site mayor may 
not increase the inherent productivity 
of the soil or change tree growth dur
ing the current rotation. Knowing if 
your soil is limited in N or other 
nutrients can help you determine how 
much fine or coarse woody residue 
will benefit your land. You can also 
determine if compaction might be an 
issue, if your soils readily develop ruts, 
or if you have a drainage problem. 
Information on your soil type(s) is 
available from the Natural Resource 
Conservation Service (NRSC) locally 
or on their website (see sidebar), and 
you can use this information to devel
op your own risk rating system that 
assesses your soil type, topography 
and climatic regime. _ 

DEBORAH PAGE-DUMROESE is a 
research soil scientist for the Rocky 
Mountain Research Station in 
Moscow, Idaho. She can be reached at 
208-883-2339 or ddumroese@!s.fedus. 


